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SPECIFICATION 



TITLE OF THE INVENTION 

Camera for monitoring utilizing power line 
5 communication 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

The present invention relates to a camera for 
10 monitoring , and particularly relates to the camera for 
monitoring able to transmit a video signal to a master set by 
using power line communication (PLC) . 
DESCRIPTION OF THE RELATED ART 

In recent years, a system having a power line 
15 communication function in in-home devices such as various 
kinds of home electric products , etc. is proposed within a 
home, etc. In this system, these in-home devices are 
monitored and controlled from a master set constructed by PC, 
etc. The above master set is accessed from the exterior 
20 through a public communication network. Thus, the in-home 
devices can be monitored and controlled from the exterior. 

Fig. 3 is a view schematically showing the construction 
of the monitoring control system of the in-home device using 
the PLC in the prior art. The system of the prior art will 
2 5 next be explained by Fig. 3. In Fig. 3, reference numerals 
31 and 32 respectively designate an indoor master set and a 
camera for monitoring. Reference numerals 33 to 3 5 designate 
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in-home devices. Reference numerals 36, 37 and 38 

respectively designate a PLC modem, a public communication 
network and a power line. 

In the prior art shown in Fig. 3, the indoor master set 
31 , the camera 32 for monitoring and the in-home devices 33 
to 35 are connected to the power line 38, and can be operated 
by receiving electric power from the power line. The PLC 
modem 36 is built in the indoor master set 31, or is 
externally attached to the indoor master set 31 so that the 
power line communication can be performed. Further, the 
indoor master set 31 has a function for performing the 
communication through the public communication network. The 
PLC modem is built in each of the camera 32 for monitoring 
and the in-home devices 33 to 35 so that the communication 
can be performed. For example, each of the in-home devices 
33 to 3 5 may be constructed by a refrigerator, an air 
conditioner, a television set, a video recorder, etc. 

The indoor master set 31 monitors the states of these 
in-home devices through the power line, and can control the 
operations of these in-home devices. Further, the indoor 
master set 31 can display a picture (dynamic image) from the 
camera 32 for monitoring in a display section, and can make a 
user see a state of the entrance of a house, etc. Further, 
the indoor master set 31 can control the photographing 
direction, the enlargement (e.g., the zooming of a lens) of a 
photographing range of the camera 32 for monitoring, etc. on 
the basis of commands of the user. 



The indoor master set 31 as a monitoring terminal can 
communicate with another communication device through the 
public communication network 3 7 such as a telephone line, a 
portable telephone line, the Internet, etc. For example, the 
5 user carrying PDA, a portable telephone set, etc. and going 
out makes connection with the indoor master set 31 from the 
carried PDA, portable telephone set, etc. Thereafter, 
similar to the above case, the user can monitor the states of 
the in-home devices during the user's absence from a going- 

10 out place through the indoor master set 31 and can control 
the operations of these devices. Further, the user can 
control the operation of the camera 32 for monitoring and can 
receive a picture from the camera 32 for monitoring. 

A technique for controlling the operation of the camera 

15 for monitoring and receiving the picture from the camera for 
monitoring by the power line communication is known as a 
typical technique of the above prior art (for example, see 
Patent Literature 1). 

[Patent Literature 1] 

20 Japanese Unexamined Published Patent Application No. 

H8-186809 

Devices having the power line communication function 
are generally operated by the electric power from the power 
line, and the communication function is also fulfilled by 
25 utilizing the electric power from the power line. Therefore, 
when the supply of the electric power from the power line is 
interrupted by power stoppage, etc. in these devices, no 
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original functions of the devices can be fulfilled and no 
power line communication can be also performed. In 
particular, in the case of the camera for monitoring 
explained above, when the supply of the electric power is 
5 interrupted by the power stoppage, no state of a monitoring 
area during the power stoppage can be known at all. 

SUMMARY OF THE INVENTION 

In consideration of the above points, an object of the 

10 present invention is to provide a camera for monitoring able 
to transmit a video signal to the master set by using the 
power line communication, and able to transmit the state of a 
monitoring area during the power stoppage to the master set 
after the power stoppage is restored even when the supply of 

15 the electric power is interrupted by the power stoppage. 

In accordance with the present invention, the above 
object is achieved by a camera for monitoring able to 
transmit a video signal to a master set by using power line 
communication, and comprising a power control section for 

20 switching operating power to power from a secondary battery 
when the supply of electric power from the power line is 
monitored and is interrupted; a picture section for picking- 
up a static image every constant time at the interrupting 
time of the power line electric power; and a data storage 

25 section for storing the static image from the picture 
section; wherein the static image every constant time stored 
to the data storage section is transmitted to the master set 
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as a monitoring terminal by using the power line 
communication when the power line electric power is restored. 

The above object is also achieved by the camera for 
monitoring in which the picture section photographs a dynamic 
5 image and the photographed dynamic image is transmitted to 
the master set as the monitoring terminal when the electric 
power is supplied from the power line. 

BRIEF DESCRIPTION OF THE DRAWINGS 
10 Fig. 1 is a block diagram showing the construction of a 

camera for monitoring in accordance with one embodiment mode 

of the present invention. 

Fig. 2 is a view showing an example of the external 

appearance of the camera for monitoring in accordance with 
15 one embodiment mode of the present invention. 

Fig. 3 is a view schematically showing the construction 

of a monitoring control system of an in-home device using PLC 

in the prior art. 

20 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The embodiment modes of a camera for monitoring in the 
present invention will be explained in detail by the drawings . 
The construction of a system applying the present invention 
thereto may be set to the same as the case of the prior art 
25 explained by Fig. 3. 

Fig. 1 is a block diagram showing the construction of a 
camera for monitoring in accordance with one embodiment mode 



5 



of the present invention . In Fig. 1, reference numerals 11 , 
12 and 13 respectively designate a picture section, a voice 
section and a data storage section. Reference numerals 14, 
15 and 16 respectively designate an internal power source 
5 section, a power control section and a power source section 
for backup. Reference numerals 17, 18 and 111 respectively 
designate a control section, a power line carrying section 
and a CCD element. Reference numeral 112 designates a 
picture processing section. Reference numerals 113, 122 

10 designate A/D converting sections. Reference numerals 114, 
115 and 116 respectively designate an image processing 
section, a mechanical section and a CCD mechanical section. 
Reference numerals 117, 121 and 123 respectively designate a 
mechanical control section, a microphone and a voice 

15 processing section. Reference numerals 131, 132 and 133 
respectively designate an image storage section, a voice 
storage section and an IP address storage section. Reference 
numerals 141 , 142 and 151 respectively designate a power 
source section for circuits, a mechanical driving power 

20 source section and a power switching section. Reference 
numerals 152, 161 and 162 respectively designate a power 
monitoring section, a secondary battery charging circuit and 
a secondary battery. Reference numerals 171, 172 and 173 
respectively designate a data processing section, a TCP/IP 

25 protocol processing section, and a power line protocol 
processing section. Reference numerals 174, 175 and 176 
respectively designate a self diagnostic processing section, 
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an initialization processing section and a timer. 

As shown in Fig. 1, the camera for monitoring in 
accordance with one embodiment mode of the present invention 
is constructed by arranging the picture section 11, the voice 
5 section 12, the data storage section 13 , the internal power 
source section 14, the power control section 15 , the power 
source section 16 for backup, the control section 17 and the 
power line carrying section 18. The picture section 11, the 
voice section 12, the data storage section 13, the control 

10 section 17 and the power line carrying section 18 are 
connected to each other by buses . Required electric power is 
supplied from the internal power source section 14. 

The control section 17 performs the entire control of 
the illustrated camera for monitoring, the control of the 

15 mechanical section and data processing for communication. 
The control section 17 is constructed by the data processing 
section 171 connected to the TCP/IP protocol processing 
section 172 and the power line protocol processing section 
173 , the self diagnostic processing section 174 for 

20 diagnosing each functional section within the camera and the 
mechanical section, the initialization processing section 175 
for initializing the functional section and the mechanical 
section, and the timer 176. The data processing section 171 
is constructed by a microprocessor, etc., and processes 

25 communication data by using the TCP/IP protocol processing 
section 172 and the power line protocol processing section 
173. The data processing section 171 also controls the 



7 



entire operation of the illustrated camera for monitoring. 

The picture section 11 is constructed by the CCD 
element 111, the picture processing section 112 and the 
mechanical section 115. The CCD element 111 converts a 
5 monitoring picture from an unillustrated optical system to an 
electric signal and outputs the converted electric signal. 
The picture processing section 112 has the A/D converting 
section 113 and the image processing section 114, and 
processes the signal from the CCD element 111. The 
10 mechanical section 115 has the CCD mechanical section 116 and 
the mechanical control section 117, and controls the 
operation of the mechanical section including the optical 
system. 

The voice section 12 is constructed by the microphone 
15 121 for receiving a voice from a visitor, etc. and a 
situation sound around the camera, the A/D converting section 
122 and the voice processing section 123. The data storage 
section 13 is constructed by the image storage section 131 
for storing image information from the picture section 11, 
20 the voice storage section 132 for storing voice information 
from the voice section 12, and the IP address storage section 
133 storing an IP address of the camera for self monitoring. 

The power line carrying section 18 receives a control 
signal sent by a PLC signal from an indoor master set through 
25 a power line and transmits the signal to the control section 
17, etc. The power line carrying section 18 then performs 
processing for transmitting the image information and the 



voice information to the indoor master set as a monitoring 
terminal similar to that explained in the prior art through 
the power line. The data processing section 171 in the 
control section 17 performs the protocol processing of a 
5 receiving signal and the protocol processing of a 
transmitting signal by using the TCP/IP protocol processing 
section 172 and the power line protocol processing section 
173. 

The internal power source section 14 is constructed by 

10 the power source section 141 for circuits and the mechanical 
driving power source section 142. The power source section 
141 for circuits receives AC electric power from the power 
line, or receives electric power from a secondary battery at 
a power stopping time, and supplies the electric power to 

15 circuits within the camera. The mechanical driving power 
source section 142 supplies the electric power for operating 
the mechanical section to each mechanical section. The power 
source section 16 for backup is constructed by the secondary 
battery 162 used at the stopping time of the AC power for a 

20 commercial use on the power line, and the secondary battery 
charging circuit 161 for charging the secondary battery 162 
when the AC electric power is received from the power line. 
The power control section 15 is constructed by the power 
monitoring section 152 and the power switching section 151. 

25 The power monitoring section 152 monitors the stoppage of the 
AC power for a commercial use on the power line. When the 
stoppage of the AC power for a commercial use is detected by 
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the power monitoring section 152 , the power switching section 
151 switches the supply of the power with respect to the 
internal power source section 14 from the AC power for a 
commercial use to the secondary battery. 
5 A monitoring operation using the camera for monitoring 

in the embodiment mode of the present invention constructed 
as mentioned above will next be explained when the AC 
electric power is first received from the power line. 

When the AC electric power is received from the power 

10 line, predetermined required electric power is supplied to 
all the circuit sections and the mechanical section of the 
camera for monitoring constructed as mentioned above. 
Further , the power source section 16 for backup charges the 
secondary battery 162 by the secondary battery charging 

15 circuit 161. The picture section 11 outputs the information 
of a photographed dynamic image, and the voice section 12 
outputs collected voice information. The control section 17 
once receives the information of the dynamic image and the 
voice information. The data processing section 171 performs 

20 predetermined protocol processing with respect to the 
information of the dynamic image and the voice information by 
using the TCP/IP protocol processing section 172 and the 
power line protocol processing section 173, and transfers the 
processed information to the power line carrying section 18. 

25 The power line carrying section 18 transmits the received 
information of the dynamic image and the received voice 
information to an indoor master set through the power line. 

10 



The indoor master set outputs the received dynamic 
image to a display section, and also outputs the voice from a 
speaker, etc. Thus, a user utilizing the master set can 
monitor the situation near the position of the camera for 
5 monitoring by the picture and the voice at all times. 

In the above description, the information of the 
dynamic image and the voice information transmitted to the 
master set may not be stored to the image storage section 131 
and the voice storage section 132 within the data storage 

10 section 13, but can be also stored for a constant time. Thus, 
when the user performing the monitoring leaves the user's 
seat for a short time, the user can monitor the state during 
the leaving of the seat retroactively to the past by giving 
commands for reading information stored during this leaving. 

15 Further, for example, when the user wants to change the 

image pickup direction and the image pickup range of the 
dynamic image while the user monitors the picture and the 
voice, the user can transmit a control signal showing these 
changes to the camera for monitoring by operating the master 

20 set. When the camera for monitoring receives this control 
signal by the power line carrying section 18, this control 
signal is transmitted to the control section 17. The control 
section 17 interprets this control signal by the data 
processing section 171, and makes the mechanical section 115 

25 change the direction of the camera and zoom a lens, etc. 
Further, when a past record is required in the control 
information, the control section 17 reads and transmits the 
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image information and the voice information from the data 
storage section 13 to the master set. 

The monitoring operation of the camera for monitoring 
in the embodiment mode of the present invention will next be 
5 explained when the AC electric power is interrupted from the 
power line and no electric power is received. 

When the AC electric power is interrupted from the 
power line, the power monitoring section 152 within the power 
control section 15 detects this power interruption, and makes 

10 the power switching section 151 switch the operating power 
within the camera to power from the secondary battery 162. 
Further, the control section 17 sets the entire control of 
the camera to a mode at the power stopping time so as to 
perform the monitoring by minimum electric power. Namely, in 

15 this case, the operation of the picture section 11 is 
controlled such that one static image is picked up for a 
constant time, e.g., every predetermined time. The picked-up 
static image is sequentially stored to the data storage 
section 13. Further, the voice section 12 stops the 

20 collecting operation of sounds, and the control section 17 
stops the communication with the master set. 

As mentioned above, when the AC electric power is 
interrupted from the power line, the camera for monitoring in 
the embodiment mode of the present invention basically 

25 performs only an operation for picking-up and storing a small 
number of static images such as e.g., one or a few images in 
a second, and continues the monitoring in a state in which 
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power consumption is restrained. The photographing frequency 
of the static image in this case may be suitably determined 
in accordance with the capacity of the secondary battery 162 
and the power consumption of the camera for monitoring 
5 required in the operation at the power stopping time. 
However, the photographing frequency is preferably set to a 
frequency set to such an extent that the movement of a person 
can be known to a certain extent when the static image is 
sequentially read after the power stoppage is restored. 

10 When the AC electric power is restored from the power 

line, the power control section 15 detects the restoration of 
the power and switches the operating power to the electric 
power from the power line. The control section 17 changes 
the operation of the camera for monitoring to the normal 

15 operation at the AC power normal time. Thereafter, when the 
user utilizing the master set knows the restoration of the 
power, the user gives commands for reading image information 
stored during the power stoppage to the camera for monitoring. 
Thus, the user can monitor the state during the interruption 

20 of the AC electric power from the power line retroactively to 
the past. 

Fig. 2 is a view showing an example of the external 
appearance of the camera for monitoring in accordance with 
one embodiment mode of the present invention. In the camera 
25 for monitoring in the embodiment mode of the present 
invention, its outer shape is not prescribed, and it is 
sufficient to have the photographing function of a dynamic 
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image , the photographing function of a static image, a sound 
collecting function and a power line communication function 
as explained by Fig, 1. Next, the example of the external 
appearance will be explained. In Fig. 2, reference numerals 
5 21, 22 and 23 respectively designate a lens, an LED for power 
confirmation, and a power cord insertion portion. Reference 
numerals 24 and 25 respectively designate a 10BASE-T cable 
insertion portion and a pedestal attaching portion. 

As shown in the front view of Fig. 2A, the lens 21 for 

10 photographing an image is arranged on the front face of the 
camera for monitoring so as to be projected from a box body 
constituting the main body. The LED 22 for power 
confirmation showing the supply of the AC electric power from 
the power line, and the microphone 121 for collecting sounds 

15 are arranged in the upper portion. 

As shown by the side view of Fig. 2B, the power cord 
insertion portion 23 for supplying the AC electric power from 
the power line and the 10BASE-T cable insertion portion 24 
are arranged on the side face of the camera for monitoring. 

20 The 10BASE-T cable insertion portion 24 is arranged to 
connect the camera for monitoring in the present invention to 
another device in a communication system except for the power 
line communication. The 10BASE-T cable insertion portion 24 
is a portion for inserting a 10BASE-T cable standardized by 

25 IEEE802.3. 

Further, as shown by the bottom view of Fig. 2C, the 
pedestal attaching portion 25 is arranged on the bottom face 
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of the camera for monitoring in the embodiment mode of the 
present invention. The monitoring camera is arranged by this 
pedestal attaching portion 25 in a predetermined place such 
as the entrance port of a house, etc. and can transmit the 
5 movement of a visitor to the indoor master set as explained 
by Fig. 1. 

As can be seen from Figs. 2A, 2B and 2C, a 
hemispherical member covering the circumference of the barrel 
of the lens 21 is arranged in a front face portion of the 
10 camera for monitoring. This hemispherical member protects 
the lens 21 , and is effective to obtain a preferable design 
of the camera. 

In the explanation of the above embodiment mode of the 
present invention, the present invention is applied to the 

15 monitoring of the entrance of a housing, etc. in the 
monitoring control system of an in-home device using the PLC. 
However, for example, the present invention can be also 
applied to the monitoring of the entrance of a commercial 
building, the monitoring of an entrance and exit in a factory, 

20 etc. Further, the present invention can be also used in the 
monitoring of any place able to be monitored by using a 
picture. 

As explained above, in accordance with the present 
invention, even when the supply of electric power is 
25 interrupted by power stoppage, the state of a monitoring area 
during the power stoppage can be transmitted to a master set 
by a video signal after the power stoppage is restored. 
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